Introduction {#S1}
============

Unprecedented earthquakes occurred between September 2016 and November 2017 in the Republic of Korea near Gyeongju and Pohang, two southeastern coastal cities in the province of Gyeongbuk that are separated by a distance of only 25 miles. The Gyeongju earthquake was recorded to be the strongest earthquake in Korean history, measuring 5.8 on the magnitude scale, and the Pohang earthquake was the second strongest earthquake, measuring 5.4. Following the earthquakes, 158 residents were physically injured, and 1,908 survivors suffered losses ([@B25]). Because Korea was generally considered to be removed from the threat of severe earthquakes, the psychological shock experienced by residents was that much greater. Following the earthquakes, 2,498 and 9,086 cases were referred for psychotherapy in Gyeongju and Pohang, respectively, with 425 reported high-risk cases ([@B25]), suggesting the significant psychological impact of the disaster on the residents.

Natural disasters such as earthquakes are unpredictable, uncontrollable, and traumatic events that affect individuals in diverse and extensive ways. Individuals who experience natural disasters report psychological distress such as depression, anxiety, and stress, and such responses in the acute stage following a disaster are typically considered natural and normal ([@B26]). While most disaster survivors recover from the impact of trauma within a period ranging from several months to 1 or 2 years ([@B8]), some survivors may report more persistent mental health problems. Among such problems, posttraumatic stress disorder (PTSD) is the most prevalent disorder following natural disasters ([@B28]). Because such psychological problems result in considerable social and individual cost ([@B34]), much effort has been dedicated to the identification of potential predictive factors of PTSD following natural disasters ([@B29]).

One of the most widely examined factors is emotion regulation ([@B12]; [@B3]). According to the extended process model of emotion regulation ([@B18]), emotion regulation is a complex process consisting of three stages -- identification, selection, and implementation. The identification stage is an important first step that will affect subsequent processes, and it requires "emotional clarity," which refers to the ability to identify, understand, and discriminate one's emotions ([@B31]). Based on the identified emotions, individuals select appropriate emotion regulation strategies and implement the selected strategies. When they succeed in this process, individuals can maintain emotional balance even in emotionally intense situations, but when they fail, they may experience psychological distress.

In this context, unexpected disasters like earthquakes are specific situations wherein individuals confront substantial demand for emotion regulation ([@B23]). Disasters may trigger diverse and extreme degrees of emotions such as fear, helplessness, and horror, and individuals who experience such emotions need to identify them correctly and choose emotion regulation strategies appropriately. If emotion regulation fails, the intense negative emotions can ultimately lead to long-term psychological problems such as PTSD ([@B35]; [@B2]).

Many studies have empirically demonstrated that difficulties in each stage of the emotion regulation process following traumatic events may contribute to the development of PTSD. For example, when emotional clarity is low, the negative impact of traumatic events was significantly greater ([@B32]; [@B37]). Another study showed that implementing maladaptive emotion regulation strategies (e.g., emotional avoidance) as a response to emotional difficulties can lead to PTSD ([@B36]).

Although such findings contribute to understanding the role of emotion regulation following traumatic events, they also hold several limitations. First, previous studies have primarily focused on the effect of emotional clarity on interpersonal trauma (e.g., child neglect, sexual assault), and only a few studies have targeted natural disasters. However, given that the association between low emotional clarity and psychological problems such as depression was stronger when more intense negative affect is experienced ([@B21]; [@B33]; [@B39]), emotional clarity may play just as important a role in natural disasters. Moreover, although emotion regulation is an integrated and systematic process consisting of clear emotion identification and subsequent selection and implementation of emotion regulation strategies, most studies did not address emotional clarity and emotion regulation strategy simultaneously. Only one study suggested the association between emotional clarity and emotion regulation strategies by examining the interaction effect of emotional clarity and cognitive reappraisal in predicting PTSD ([@B6]). A few recent studies have begun to investigate the sequential effect of emotion regulation in depression using a mediation model ([@B38]; [@B7]), but no studies have found the mediation effect of emotion regulation strategies in the relationship between emotional clarity and PTSD. In particular, no studies have identified which *specific* maladaptive emotion regulation strategies play a more significant mediating role.

The current study thus examined the mediating role of maladaptive emotion regulation strategies on the relationship between emotion clarity and posttraumatic stress symptoms in survivors of the Gyeongbuk earthquakes. Moreover, in order to examine the unique relationship between the variables, risk factors operating before or during the earthquake, such as prior psychological problems, prior trauma exposure, physical injury, and perceived life threat ([@B9]), were statistically controlled. The study hypothesized that maladaptive emotion regulation strategies will fully mediate the relationship between emotional clarity and posttraumatic stress symptoms, even after controlling the other risk factors.

Method {#S2}
======

Participants {#S2.SS1}
------------

The sample consisted of adult residents of Gyeongju and Pohang who had experienced the recent earthquakes. From a total of 216 returned datasets, 21 individuals did not complete the questionnaires thoroughly, and thus data of 195 participants were analyzed. The final sample consisted of 87 men and 108 women with a mean age of 38.69 (SD = 10.27). The majority of participants resided in Pohang (*n* = 146). A total of 14 participants reported pre-disaster psychological difficulties, and 38 participants reported past trauma other than the recent earthquake. Exposure to personal physical injury during the earthquake was reported by 17 participants, while 47 reported exposure to others' physical injury. A total of 114 reported experience of threat to life, and 113 reported exposure to threat of death in others during the earthquakes. [Table 1](#T1){ref-type="table"} presents the participants' demographic and disaster-related characteristics.

###### 

Demographic and disaster-related characteristics of participants (*N* = 195).

  **Characteristics**                      **Male (%)**   **Female (%)**   ***n* (%)**
  ---------------------------------------- -------------- ---------------- -------------
  **Age (years)**                                                          
  19--29                                   18 (20.7)      23 (21.3)        41 (21.0)
  30--39                                   26 (29.9)      48 (44.4)        74 (37.9)
  40--49                                   22 (25.3)      24 (22.2)        46 (23.6)
  50--69                                   21 (24.1)      13 (12.0)        34 (17.4)
  **Educational attainment**                                               
  High school graduate or less             12 (13.8)      27 (25.0)        39 (20.0)
  College student                          3 (3.4)        11 (10.2)        14 (7.2)
  Undergraduate degree                     64 (73.6)      62 (57.4)        126 (64.6)
  Graduate degree                          8 (9.2)        8 (7.4)          16 (8.2)
  **Self-reported socioeconomic status**                                   
  Low                                      27 (31.0)      38 (35.2)        65 (33.4)
  Average                                  52 (59.8)      61 (56.5)        113 (57.9)
  High                                     8 (9.2)        9 (8.3)          17 (8.7)
  **Marital status**                                                       
  Single                                   37 (42.5)      41 (38.0)        78 (40.0)
  Married                                  50 (57.5)      67 (62.0)        117 (60.0)
  **Employment**                                                           
  Employed                                 71 (81.6)      71 (65.6)        142 (72.8)
  Unemployed                               16 (18.4)      37 (34.4)        53 (27.2)
  **Area of residence**                                                    
  Gyeongju                                 25 (28.7)      24 (22.2)        49 (25.1)
  Pohang                                   62 (71.3)      84 (77.8)        146 (74.9)
  **Prior psychological problems**                                         
  Yes                                      5 (5.7)        9 (8.3)          14 (7.2)
  No                                       82 (94.3)      99 (91.7)        181 (92.8)
  **Prior trauma exposure**                                                
  Yes                                      22 (25.3)      16 (14.8)        38 (19.5)
  No                                       65 (74.7)      92 (85.2)        157 (80.5)
  **Physical injury of self**                                              
  Yes                                      10 (11.5)      7 (6.5)          17 (8.7)
  No                                       77 (88.5)      101 (93.5)       178 (91.3)
  **Physical injury of others**                                            
  Yes                                      26 (29.9)      21 (19.4)        47 (24.1)
  No                                       61 (70.1)      87 (80.6)        148 (75.9)
  **Perceived life threat -- self**                                        
  Yes                                      37 (42.5)      77 (71.3)        114 (58.5)
  No                                       50 (57.5)      31 (28.7)        81 (41.5)
  **Perceived life threat -- others**                                      
  Yes                                      55 (63.2)      58 (53.7)        113 (57.9)
  No                                       32 (36.8)      50 (46.3)        82 (42.1)

Procedures {#S2.SS2}
----------

A study participation notice was posted on the recruitment announcement board of an online research participation platform ("dataSpring") in Gyeongju and Pohang. Questionnaires were administrated online between June 5 and 15, 2018, which is a year and 10 months after the Gyeongju earthquake and 7 months after the Pohang earthquake, to individuals who voluntarily consented to participate. The participants were provided with 1,000 points (approximately 1USD) as a reward. The present study was approved by the university's institutional review board.

Measures {#S2.SS3}
--------

### Trait Meta-Mood Scale {#S2.SS3.SSS1}

To measure emotional clarity, Trait Meta-Mood Scale (TMMS) ([@B31]) was administered. The scale consists of 21 items measured on a five-point Likert scale, with five items measuring attention to emotion, 11 items measuring emotional clarity, and five items measuring expectation regarding improvement in emotion. From the Korean version of the TMMS ([@B22]), the 11 items assessing emotional clarity were used in the present study. In the validation study by [@B22], Cronbach's α of the emotional clarity subscale was 0.86, and that of the present study was 0.76.

### Posttraumatic Diagnostic Scale {#S2.SS3.SSS2}

To measure posttraumatic stress symptoms, the Korean version of the Posttraumatic Diagnostic Scale (PDS-K; [@B27]) was administered. PDS-K was developed by translating and validating the Posttraumatic Diagnostic Scale (PDS; [@B14]) with the goal of measuring the severity of PTSD symptoms and diagnosing PTSD. PDS-K consists of four chapters: chapters 1 and 2 assess traumatic events and severity of distress, chapter 3 measures the frequency of symptoms during the 1-month period following the traumatic event, and chapter 4 measures how the symptoms are contributing to the individual's maladjustment. The present study assessed posttraumatic stress symptoms using the 17 items of chapter 3. Cronbach's α of the scale was 0.95 in the Korean validation study ([@B27]) and 0.94 in the current study.

### Cognitive Emotion Regulation Questionnaire {#S2.SS3.SSS3}

Cognitive Emotion Regulation Questionnaire (CERQ), developed by [@B15], measures cognitive emotion regulation strategies. [@B1] validated the Korean version of CERQ. The 35-item K-CERQ consists of two subscales, namely adaptive (*acceptance, refocus on planning, putting into perspective, positive refocusing, and positive reappraisal*) and maladaptive (*self-blame, other-blame, rumination, catastrophizing*) emotion regulation strategies. In the present study, only the maladaptive emotion regulation strategy subscale was analyzed. [@B1] reported Cronbach's α of 0.83 for self-blame, 0.87 for other-blame, 0.76 for rumination, and 0.79 for catastrophizing subscales. Cronbach's α values in the present study were 0.80 for self-blame, 0.87 for other-blame, 0.76 for rumination, 0.80 for catastrophizing, and 0.91 for the whole subscale of maladaptive emotion regulation strategies.

### Factors Operating Before or During the Earthquake {#S2.SS3.SSS4}

Participants were asked whether they had experienced any psychological problems before the earthquake and were asked to choose "yes" or "no." They were also asked whether they had experienced any other trauma before the earthquake in a "yes" or "no" question. Finally, using Chapter 2 of the PDS-K, "yes" or "no" questions regarding the experience of physical injury and threat to life at the time of the earthquake were completed.

Data Analysis {#S2.SS4}
-------------

There were no missing data. For data analyses, SPSS 24.0 and PROCESS macro were used. First, Cronbach's α values were calculated to examine the internal consistency of the measures. Second, descriptive statistics and correlation analysis between the variables were conducted. Correlational coefficients were computed using Pearson correlation analyses. Third, to rule out the potential effects of gender and age, *t*-tests and ANOVA, as well as Bonferroni *post hoc* analysis, were conducted to examine gender and age differences prior to the mediation analysis. When significant differences across gender and age groups were found, gender and age were statistically controlled in subsequent mediation analyses.

Lastly, PROCESS macro for SPSS ([@B19]) was conducted using bootstrapping to examine the effect of emotional clarity on posttraumatic stress symptoms and the mediating effect of each of the four maladaptive emotion regulation strategies on the relationship between the variables. It was considered as significant if 95% confidence intervals (CI) did not include 0. Factors operating before or during the trauma (e.g., prior psychological problems, physical injury) were controlled based on the results of previous studies that reported these factors as risk factors for PTSD.

Results {#S3}
=======

Descriptive Statistics and Correlations Between Measures {#S3.SS1}
--------------------------------------------------------

[Table 2](#T2){ref-type="table"} shows the mean and standard deviation of each variable as well as the correlation coefficients between the variables. In the present study, 13.8% (*n* = 27) of the participants reported a score of 20 or higher on the PDS-K, indicative of significant posttraumatic stress symptoms ([@B27]). Results of correlational analysis found a significant correlation between all of the variables except for the correlation between emotional clarity and posttraumatic stress symptoms.

###### 

Descriptive statistics and correlation coefficients of measured variables.

  **Variable**           **1**         **2**        **3**        **4**        **5**        **6**
  ---------------------- ------------- ------------ ------------ ------------ ------------ -------
  Emotional clarity      --            --           --           --           --           --
  Self-blame             −0.26\*\*\*   --           --           --           --           --
  Other-blame            −0.21\*\*     0.43\*\*\*   --           --           --           --
  Rumination             −0.24\*\*     0.63\*\*\*   0.50\*\*\*   --           --           --
  Catastrophizing        −0.28\*\*\*   0.49\*\*\*   0.48\*\*\*   0.73\*\*\*   --           --
  Posttraumatic stress   --0.09        0.29\*\*\*   0.34\*\*\*   0.50\*\*\*   0.60\*\*\*   --
  *M*                    38.69         7.49         8.55         9.10         8.21         8.44
  SD                     5.24          3.40         4.21         3.38         3.49         9.30

Emotional clarity = Trait Meta-Mood Scale-Emotional Clarity Subscale; Self-blame = Cognitive Emotion Regulation Questionnaire-Self-blame Subscale; Other-blame = Cognitive Emotion Regulation Questionnaire-Other-blame Subscale; Rumination = Cognitive Emotion Regulation Questionnaire-Rumination Subscale; Catastrophizing = Cognitive Emotion Regulation Questionnaire-Catastrophizing Subscale; Posttraumatic stress = Posttraumatic Diagnostic Scale. \*

p

\< 0.05, \*\*

p

\< 0.01, \*\*\*

p

\< 0.001.

Moreover, prior to the mediation analysis, independent sample *t*-tests and one-way analysis of variance were conducted in order to identify differences across gender and age groups in emotional clarity, maladaptive emotion regulation strategies, and posttraumatic stress symptoms. For ANOVA, Bonferroni *post hoc* testing was conducted. A significant gender difference in *self-blame* (*t* = 2.02, *p* = 0.045) and age differences in posttraumatic stress (*F* = 3.30, *p* = 0.021) were reported. Men (*M* = 8.03, SD = 3.61) were more likely to use self-blame strategies than women (*M* = 7.06, SD = 3.16). Individuals between the ages of 30 and 39 years reported the greatest posttraumatic stress symptoms (*M* = 10.72, SD = 9.91), which were significantly higher than those of individuals aged 50--69 years (*M* = 5.03, SD = 6.97). Thus, gender and age, along with factors operating before or during the earthquake, were controlled in subsequent analyses.

Mediation Effect of Maladaptive Emotion Regulation Strategies {#S3.SS2}
-------------------------------------------------------------

A bootstrapping procedure was conducted to examine whether maladaptive emotion regulation strategies mediate the relationship between emotional clarity and posttraumatic stress symptoms (see [Figure 1](#F1){ref-type="fig"}). Bootstrapping was used to extract 5,000 samples, and upper and lower values of indirect effect coefficients in 95% CIs were identified. Only when 0 is not included in CI is the effect considered significant.

![Mediation model of maladaptrve emotion regulation strategies. Unstandardized coefficient values. \**p* \< 0.05, \*\**p* \< 0.01, \*\*\**p* \< 0.001.](fpsyg-11-01114-g001){#F1}

The total effect of emotional clarity on posttraumatic stress symptoms (*B* = −0.03, *p* = 0.812) and the direct effect after controlling for maladaptive emotion regulation strategies (*B* = 0.19, *p* = 0.064) were not significant ([Table 3](#T3){ref-type="table"}). The indirect effect of emotional clarity on posttraumatic stress symptoms mediated by maladaptive emotion regulation strategies was significant (CI = −0.39 to −0.08). Specifically, the mediating effect of *catastrophizing* was significant (CI = −0.29 to −0.07). However, the mediating effects of *self-blame*, *other-blame*, and *rumination* were not significant.

###### 

Bootstrapping analysis for indirect effect of maladaptive emotion regulation strategies.

                                                   **95% confidence**            
  --------------- ----------------------- -------- -------------------- -------- --------
  Posttraumatic   Total indirect effect   --0.22   0.08                 --0.39   --0.08
  stress          Self-blame              0.02     0.04                 --0.05   0.10
                  Other-blame             --0.02   0.03                 --0.09   0.02
                  Rumination              --0.05   0.04                 --0.13   0.00
                  Catastrophizing         --0.17   0.06                 --0.29   --0.07

Posttraumatic stress = Posttraumatic Diagnostic Scale. LLCI: Lower level for 95% confidence interval. ULCI: Upper level for 95% confidence interval.

Discussion {#S4}
==========

The present study examined the mediating effect of maladaptive emotion regulation strategies on the relationship between emotional clarity and posttraumatic stress symptoms in a sample of earthquake survivors. In accordance with our hypothesis, the direct effect of emotional clarity on posttraumatic stress symptoms was not significant, while the indirect effect mediated by maladaptive emotion regulation strategies was significant, even after controlling for age, gender, and factors operating before or during the earthquake. Specifically, only catastrophizing had a significant mediating effect. This is consistent with previous findings that catastrophizing tendencies increase the risk of PTSD onset and contribute to symptom persistence following traumatic events ([@B10]; [@B30]).

The results of the present study have implications both theoretically and clinically. First, this study examined how low emotional clarity may contribute to psychological problems such as PTSD. In situations that exceed daily stress levels, individuals who are not able to clearly identify their own emotions are apt to use maladaptive emotion regulation strategies such as catastrophizing, and this can play a role in the development of PTSD. This is consistent with the perspectives of previous studies, which suggested that the ability to identify and understand emotion is the first step in effective emotion regulation ([@B5]; [@B17]; [@B24]). Moreover, this supports the extended process model of emotion regulation ([@B18]) in which the stage of understanding or interpreting one's emotional state is followed by the stage of selecting and implementing emotion regulation strategies.

Catastrophizing tendency assumed a significant mediating role in the present study. According to [@B16], catastrophic beliefs can contribute to PTSD by triggering interpretation bias, which increases the likelihood of negative interpretation of neutral stimuli, as well as attentional bias, which may contribute to excessive attention to threatening information. In addition, when individuals face potentially threatening stimuli, catastrophic beliefs may lead to re-experiencing of specific scenes, images, or sensations related to traumatic events. [@B20] also reported that catastrophizing contributes to the development and maintenance of posttraumatic stress symptoms through intrusive memories.

In clinical settings, interventions focusing on strengthening emotion identification skills may assist disaster survivors with low emotional clarity (e.g., [@B4]). The results of this study suggest that an additional therapeutic focus should be discovering means of identifying and restructuring catastrophic thinking. Several studies have already suggested that cognitive interventions related to catastrophizing were effective for reducing PTSD symptoms because they restructure the individuals' negative appraisal of intrusive symptoms ([@B13]; [@B11]).

The present study has some limitations. First, the possibility of memory bias and distortion cannot be ruled out because self-report and retrospective questionnaires were used. Because TMMS measures trait emotional clarity and CERQ assesses individuals' typical use of cognitive emotion regulation strategies when managing unpleasant and negative experiences, they may not adequately capture survivors' emotional clarity or emotion regulation strategies during specific moments. In addition, clinically structured interviews to assess PTSD symptoms were not conducted, and thus, it cannot be confirmed whether the reported posttraumatic stress symptoms correspond to the official diagnostic criteria for PTSD. Furthermore, external validation of emotional clarity in an experimental emotion recognition paradigm, for example, may help to overcome the limitation of self-reported emotional clarity, as well as strengthening the generalizability of the mediation effect of emotional clarity on the relationship between trauma and posttraumatic stress symptoms in the general population. Relatedly, as the ability to process emotions and/or emotional biases may also represent a trait-like quality, it will be necessary to measure and control for possible emotional biases that may affect our findings. Second, the cross-sectional design of the present study does not allow for inference regarding a causal relationship among the variables. A longitudinal study is required to explore the change in symptoms following disasters and to investigate the causal role of emotional clarity and maladaptive emotion regulation strategies. Third, participants in the current study were not grouped based on their level of trauma. This was, in part, due to the limited sample size, which was insufficient to secure a valid number of participants in high-trauma and low-trauma groups. In future studies, it will be important to replicate the current findings by further examining the mediation model based on a larger sample of participants who report a high versus low degree of trauma. Lastly, we were unable to obtain information regarding the extent of clinical services received immediately following the earthquakes and subsequent resources obtained from the community. Therefore, the effect of environmental and social factors on the participants' degree of emotional clarity and employment of emotional regulation strategies cannot be ruled out. Future studies must consider such factors in order to more comprehensively understand the development and maintenance of PTSD in disaster survivors.

Despite such limitations, this study adds to the literature in that emotional clarity and maladaptive emotion regulation strategies were simultaneously addressed while factors operating before or during the earthquake were controlled. Most of all, our findings highlight the potential significance of emotional clarity in the chronic stage of PTSD, specifically in survivors of natural disasters such as earthquakes. Moreover, replication of the current study after addressing a number of limitations is needed, in addition to examining the effectiveness of interventions that focus on both emotional clarity and catastrophizing in a clinical sample.
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